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THE NEXT 5 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


GH is a 36-year-old male who recently had an appointment with his psychiatrist. GH's medical history 
indudes bipolar disorder, insomnia, and iron deficiency anemia. He weighs approximately 70 kg. He 
has no known allergies. His medications include: lithium carbonate 900 mg PO at bedtime, ferrous 
fumarate 300 mg PO daily, melatonin 6 mg SL at bedtime, and magnesium 250 mg PO at bedtime. 


During the appointment, GH told his psychiatrist that over the past few months he has been feeling 
very tired, cold, and has noticed some weight gain. His psychiatrist was concerned with his thyroid 
function and requested a Thyroid Stimulating Hormone (TSH), free Thyroxine (fT4), and free 
Triiodothyronine (fT3) levels. The levels returned today were as follow: 


+ TSH = 6.1 mIU/L (normal range: 0.5 - 4.7 mlU/L) 
e £14 = 7.1 pmol/L (normal range: 9 - 24 pmol/L) 
* £13 = 2.2 pmol/L (normal range: 3.5 - 7.7 pmol/L) 


The psychiatrist asks you if any of GH's medications could cause hypothyroidism. Which of the following is 
the most appropriate response? 
Select one: 


Melatonin can cause hypothyroidism % 


Lithium can cause w 


hypothyroidism Rose Wang (ID:113212) this answer is correct. Lithium is known to cause 


thyroid dysfunction (both hypothyroidism and hyperthyroidism). 


None of GH's medications are contributing to hypothyroidism X 
Ferrous fumarate can cause hypothyroidism X 


| Correct} 
Marks for this submission: 1.00/1.00. 
TOPIC: Thyroid disorders 


LEARNING OBJECTIVE: 
To become familiar with drug-induced causes of hypothyroidism. 


BACKGROUND: 
Medications known to induce hypothyroidism include: 


© Lithium 

* Amiodarone 

© Interleukin-2 

© Interferon-alfa 

© Tyrosine kinase inhibitors (ex: gefitinib, lapatinib) 

© Checkpoint inhibitors (e.g. pembrolizumab, nivolumab) 
It is important to note that lithium can cause both hypothyroidism and hyperthyroidism. 
RATIONALE: 
Correct Answer: 


© Lithium can cause hypothyroidism - Lithium is known to cause thyroid dysfunction (both 
hypothyroidism and hyperthyroidism). 


Incorrect Answers: 
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e Melatonin can cause hypothyroidism - Melatonin is not known to cause hypothyroidism. 


* None of GH's medications are contributing to hypothyroidism - Lithium can cause drug-induced 
hypothyroidism. 


© Ferrous fumarate can cause hypothyroidism - Ferrous fumarate is not a known cause of 
hypothyroidism. 


TAKEAWAY/KEY POINTS: 


There are many medications that can induce hypothyroidism such as lithium, amiodarone, interleukin-2, 
interferon-alfa, tyrosine kinase inhibitors (ex: gefitinib, lapatinib), checkpoint inhibitors (e.g., pembrolizumab, 
nivolumab). 


REFERENCES: 


[1] Lochnan H. Thyroid Disorders In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacist 
Association. https://myrxtx.ca. 

[2] Kane, MP and Blast, G. Thyroid Disorders. In: DiPiro, JT, Yee, GC, Posey, LM, Haines, ST, Nolin, TD, Ellingrod, 
V. Pharmacotherapy: A Pathophysiologic Approach. 11th edition. McGraw Hill; 2020. 


The correct answer is: Lithium can cause hypothyroidism 


GH and his psychiatrist discuss that lithium may be causing his hypothyroidism. However, they both 
agree that the medication has been working well and do not want to change the medication. The 
psychiatrist asks for your advice regarding treatment of GH's elevated TSH level. 


Which of the following recommendations do you give to the psychiatrist? 


Select one: 
Initiate levothyroxineas w z 
GH is experiencing Rose Wang (ID:113212) this answer is correct. GH is demonstrating 
hypothyroidism signs and symptoms consistent with hypothyroidism and would benefit 


from initiation of levothyroxine. 


Initiate desiccated thyroid as GH is experiencing hypothyroidism % 
Request additional bloodwork, including anti-Thyroid Peroxidase (anti-TPO) * 
Switch Lithium to another mood stabilizer that has less risk of hypothyroidism * 


| Correct} 
Marks for this submission: 1.00/1.00. 
TOPIC: Thyroid disorders 


LEARNING OBJECTIVE: 
To understand when to initiate treatment of hypothyroidism. 


BACKGROUND: 


Serum TSH is the most sensitive and specific laboratory test for thyroid dysfunction and is considered the 
initial screening test. However, if thyroid dysfunction is strongly suspected, gathering T3 and T4 levels can 
provide a clearer picture regarding the diagnosis and etiology of the patient's symptoms. 


Table 1: Common laboratory presentations of thyroid disorders and their classifications: 


Classification T3/ free T4 TSH (Normal Range = 0.4-4.0 mIU/L) 
Primary (ex: Hashimoto’s*) n 1 
Secondary/Tertiary fh i} 
Subclinical hypothyroidism Normal t 


Treatment of hypothyroidism requires exogenous TH supplementation. Levothyroxine (T4) is the treatment of 
choice due to its effectiveness in reducing symptoms, achieving a euthyroid state, and its lower potential for 
adverse effects compared to other thyroid preparations. Upon ingestion, levothyroxine is distributed to the 
tissues and is converted to T3 in the periphery, leading to its beneficial effects. Initial dosing of levothyroxine 
is weight-based (1.6 mcg/kg/day) and titrated every 4-6 weeks (as per the guidelines) until TSH levels have 
normalized. 


Desiccated thyroid contains T4 and T3 in a 4:1 ratio. While the thyroid gland also produces more T4 than T3, 
it is produced in a 14:1 ratio. Thus, desiccated thyroid has a higher proportion of T3 than that produced by 
the human body. T3 is both more active than T4 and has a shorter half-life, leading to high peak levels and 
activity shortly after administration. This shorter half-life and high peak levels leads to an unpredictable 
response, and may result in thyrotoxicosis. 


RATIONALE: 
Correct Answer: 


* Initiate levothyroxine as GH is experiencing hypothyroidism - GH is demonstrating signs and 
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Incorrect Answers: 


* Initiate desiccated thyroid as GH is experiencing hypothyroidism - Desiccated thyroid has an 
unpredictable response and increases the risk thyrotoxicosis. 


e Request additional bloodwork, including anti-Thyroid Peroxidase (anti-TPO) - Anti-TPO 
measurement is not routinely indicated in patients with hypothyroidism as it does not affect clinical 
management. 


œ Switch Lithium to another mood stabilizer that has less risk of hypothyroidism - Since Lithium is 
working well for GH, switching to another mood stabilizer is not the best choice at this time. 


TAKEAWAY/KEY POINTS: 
Desiccated thyroid has an unpredictable response and increases the risk thyrotoxicosis. 
REFERENCE: 


[1] Lochnan H. Thyroid Disorders In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacist 
Association. https://myrxtx.ca. 

[2] Kane, MP and Blast, G. Thyroid Disorders. In: DiPiro, JT, Yee, GC, Posey, LM, Haines, ST, Nolin, TD, Ellingrod, 
V. Pharmacotherapy: A Pathophysiologic Approach. 11th edition. McGraw Hill; 2020. 

[3] Ross DS. Treatment of primary hypothyroidism in adults. In: UpToDate. Wolters Kluwer. 

[4] Jonklaas, J, Bianco, AC, Bauer AJ., et al. Guidelines for the Treatment of Hypothyroidism. Thyroid. 
2014;24(12):1670-1751. DOI: 10.1089/thy.2014.0028. 


The correct answer is: Initiate levothyroxine as GH is experiencing hypothyroidism 


GH's psychiatrist prescribes levothyroxine 112 mcg PO daily. 


Which of the following is an appropriate counselling point? 


Select one: 
a. GH should consider purchasing additional iodine supplementation to increase Levothyroxine's % 
efficacy 
b. Levothyroxine administration should be spaced 1 hour apart from ferrous fumarate % 


c. Levothyroxine shouldbe ¥ 
taken on an empty stomach 
to increase bioavailability 


Rose Wang (ID:113212) this answer is correct, Levothyroxine 
should ideally be administered at least 30-60 minutes before 
meals, as food reduces the bioavailability 


d. Levothyroxine should be taken with a fatty meal to increase absorption * 


Marks for this submission: 1.00/1.00. 
TOPIC: Thyroid disorders 


LEARNING OBJECTIVE: 
To understand important counselling points for levothyroxine. 


BACKGROUND: 


Treatment of hypothyroidism requires exogenous TH supplementation. Levothyroxine (T4) is the treatment of 
choice due to its effectiveness in reducing symptoms, achieving a euthyroid state, and its lower potential for 
adverse effects compared to other thyroid preparations. Upon ingestion, levothyroxine is distributed to the 
tissues and is converted to T3 in the periphery, leading to its beneficial effects. Initial dosing of levothyroxine 
is weight-based (1.6 meg/kg/day) and titrated every 4-6 weeks (as per the guidelines) until TSH levels have 
normalized. 


Thyroid preparations should ideally be administered at least 30-60 minutes before food as food reduces the 
bioavailability. If not possible, patients can also take their medication at bedtime or less ideally, with their 
meals (provided that they consistently take it with meals). In addition, thyroid medications should be 
separated by at least 4 hours from iron supplements, calcium supplements, and cholestyramine to maximize 
bioavailability. 


Improvement of symptoms is usually noticed by around 2-3 weeks, with full resolution of symptoms and 
achievement of normal thyroid levels after a few months. However, TSH levels are the best marker of clinical 
improvement and take approximately 6 weeks after dose adjustments to achieve steady state. It is important 
not to dose too high to avoid hyperthyroidism. Advise cautious initiation of thyroid supplementation and 
frequent TSH monitoring in elderly patients, patients with cardiovascular disease, and patients who have 
been hypothyroid for over one year. 


RATIONALE: 
Correct Answer: 
* Levothyroxine should be taken on an empty stomach to increase bioavailability - Levothyroxine 


should ideally be administered at least 30-60 minutes before meals, as food reduces the 
bioavailability. 


Iarann Aniane 


+ GH should consider purchasing additional iodine supplementation to increase Levothyroxine's 
efficacy - Hypothyroidism due to iodine deficiency is less common due to readily available iodine 
fortified foods in developed countries. 


Levothyroxine administration should be spaced 1 hour apart from ferrous fumarate - Drugs that 
affect levothyroxine absorption include iron, calcium, aluminum, magnesium, and cholestyramine. 
Administration of these drugs should be spaced by 4 hours. 


Levothyroxine should be taken with a fatty meal to increase absorption - Levothyroxine should 
ideally be administered at least 30-60 minutes before meals, as food reduces the bioavailability. 


TAKEAWAY/KEY POINTS: 


Levothyroxine should be administered on an empty stomach and spaced 4 hours apart from iron, calcium, 
aluminum, magnesium, lanthanum, and cholestyramine. 


REFERENCE: 


[1] Lochnan H. Thyroid Disorders In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacist 
Association. https://mynxtx.ca. 

[2] Kane, MP and Blast, G. Thyroid Disorders. In: DiPiro, JT, Yee, GC, Posey, LM, Haines, ST, Nolin, TD, Ellingrod, 
V. Pharmacotherapy: A Pathophysiologic Approach. 11th edition. McGraw Hill; 2020. 

[B] Ross DS. Treatment of primary hypothyroidism in adults. In: UpToDate. Wolters Kluwer. 

[4] Jonklaas, J, Bianco, AC, Bauer AJ., et al. Guidelines for the Treatment of Hypothyroidism. Thyroid. 
2014;24(12):1670-1751. DOI: 10.1089/thy.2014.0028. 


The correct answer is: Levothyroxine should be taken on an empty stomach to increase bioavailability 


Question #: 4 


10: 52205 What parameter will NOT be included in your monitoring plan for GH's new medication (levothyroxine)? 
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Monitoring of TSH in4-6 weeks * 


Improvement in cold intolerance, fatigue and weight * 
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Radioactive iodine uptake test to {v 
ease Showuticientiy the thyroid Rose Wang (ID: 113212) this answer is correct. A 


Genie TET radioactive iodine uptake test is often used in the 
diagnosis of hyperthyroidism. 


Symptoms of hyperthyroidism (e.g palpitations, perspiration, nervousness) * 


Marks for this submission: 1.00/1.00. 
TOPIC: Thyroid Disorders 


LEARNING OBJECTIVE: 


To understand the monitoring parameters associated with levothyroxine. 


BACKGROUND: 
Monitoring & Follow-Up for Levothyroxine: 
Parameter Timeframe 
TSH (and T4 and T3) 4-6 weeks after initiation and dosage change. 
Starting 2-3 weeks after initiation and dose increases, and 


Reduced symptoms of hypothyroidism ongoing, 
Signs of overdose/symptoms of 


hyperthyroidism At initiation and dose increases. 


RATIONALE: 
Correct Answer: 


* Radioactive iodine uptake test - A radioactive iodine uptake test is often used in the diagnosis of 
hyperthyroidism. 


Incorrect Answers: 


* Monitoring of TSH in 4-6 weeks - A TSH level in 4-6 weeks is an appropriate monitoring parameter. 


* Improvement in cold intolerance, fatigue and weight - Symptoms of hypothyroidism should be 
monitored for improvement. 


+ Symptoms of hyperthyroidism (e.g., palpitations, perspiration, nervousness) - Monitoring of 
hyperthyroid symptoms is important to ensure the levothyroxine dose is appropriate. 


TAKEAWAY/KEY POINTS: 
Improvement of symptoms is usually noticed after 2-3 weeks, with full resolution of symptoms and 
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improvement and take approximately 6 weeks after dose adjustments to achieve steady state. It is important 
that the patient's dose of thyroid hormone is not too high as this can lead to hyperthyroidism. 


REFERENCE: 
[1] Lochnan H. Thyroid Disorders In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacist 
Association. https://mynxtx.ca. 

[2] Kane, MP and Blast, G. Thyroid Disorders. In: DiPiro, JT, Yee, GC, Posey, LM, Haines, ST, Nolin, TD, Ellingrod, 
V. Pharmacotherapy: A Pathophysiologic Approach. 11th edition. McGraw Hill; 2020. 

[3] Ross DS. Treatment of primary hypothyroidism in adults. In: UpToDate. Wolters Kluwer. 

[4] Jonklaas, J, Bianco, AC, Bauer AJ., et al. Guidelines for the Treatment of Hypothyroidism. Thyroid. 
2014;24(12):1670-1751. DOI: 10.1089/thy.2014.0028. 


The correct answer is: Radioactive iodine uptake test to assess how efficiently the thyroid gland is utilizing 
iodine 


GH returns to clinic 6 weeks later for his follow-up bloodwork. He states he has noticed that his 
fatigue and cold intolerance have moderately improved, but not completely. The following are his lab 
results: 


œ TSH = 5.4 mIU/L (normal range: 0.5 - 4.7 mIU/L) 
* Free T4 = 8 pmol/L (normal range: 9 - 24 pmol/L) 
* Free T3 = 2.5 pmol/L (normal range: 3.5 - 7.7 pmol/L) 


GH states that he has been compliant with his levothyroxine and has taken your recommendation 
about spacing the medication from his ferrous fumarate and meals. 


What is the appropriate recommendation to make with respect to his treatment? 


Select one: 
Increase levothyroxine to w 
125 mcg PO daily Rose Wang (ID:113212) this answer is correct. This is an 
appropriate recommendation as the TSH is still elevated. 


Decrease levothyroxine to 100 mcg PO daily * 
Continue with current dose of levothyroxine 112 mcg PO daily * 
Repeat bloodwork in 2 weeks % 


| Correct 
Marks for this submission: 1.00/1.00. 
TOPIC: Thyroid disorders 


LEARNING OBJECTIVE: 
To understand levothyroxine dose adjustments in hypothyroidism. 


BACKGROUND: 


Treatment of hypothyroidism requires exogenous thyroid hormone supplementation. Levothyroxine (T4) is 
the treatment of choice due to its effectiveness in reducing symptoms, achieving a euthyroid state, and its 
lower potential for adverse effects compared to other thyroid preparations. Upon ingestion, levothyroxine is 
distributed to the tissues and is converted to T3 in the periphery, leading to its beneficial effects. Initial 
dosing of levothyroxine is weight-based (1.6 mcg/kg/day) and titrated every 4-6 weeks (as per the 
guidelines) until TSH levels have normalized, Note that some resources suggest monitoring every 6-8 weeks 
is more appropriate as it can take up to 8 weeks to see the full effect of the levothyroxine dose on TSH levels. 
Once normalized, TSH should be measured every 6-12 months. 


RATIONALE: 
Correct Answer: 


* Increase levothyroxine to 125 mcg PO daily - This is an appropriate recommendation as the TSH is 
still elevated. 


Incorrect Answers: 


Decrease levothyroxine to 100 meg PO daily - This is not appropriate as reducing the dose would 
worsen his hypothyroidism. 


Continue with current dose of levothyroxine 112 meg PO daily - This is not appropriate as GH is not 
yet euthyroid and requires an increase in levothyroxine dose. 


Repeat bloodwork in 2 weeks - This is not appropriate as GH is not yet euthyroid and requires an 
increase in levothyroxine dose. 


TAKEAWAY/KEY POINTS: 


Initial dosing of levothyroxine is weight-based (1.6 mcg/kg/day) and titrated every 4-6 weeks (as per the 
guidelines) until TSH levels have normalized 


REFERENCE: 
[1] Lochnan H. Thyroid Disorders In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacist 
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Question #: 7 
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[2] Kane, MP and Blast, G. Thyroid Disorders. In: DiPiro, JT, Yee, GC, Posey, LM, Haines, ST, Nolin, TD, Ellingrod, 
V. Pharmacotherapy: A Pathophysiologic Approach. 11th edition. McGraw Hill; 2020. 

[3] Ross DS. Treatment of primary hypothyroidism in adults. In: UpToDate. Wolters Kluwer. 

[4] Jonklaas, J, Bianco, AC, Bauer AJ., et al. Guidelines for the Treatment of Hypothyroidism. Thyroid. 
2014;24(12):1670-1751. DOI: 10.1089/thy. 2014.0028. 


The correct answer is: Increase levothyroxine to 125 mcg PO daily 


MA is a 23-year-old female who visited your clinic due to a growth in her neck. Following an 
ultrasound and blood work, other potential causes were ruled out and she was diagnosed with goitre 
and thyrotoxicosis. Due to the extent of the growth, she will undergo a thyroidectomy. 


Which of following statements regarding thyroid surgery is FALSE? 


Select one: 
Anti-thyroid drugs (ATDs) must be initiated at lower = w PAR 
doses following surgery and continued lifelong sd ee (EMO iors 
is correct. 


Anti-thyroid Drug (ATD) therapy is 
not needed after thyroid surgery. 


Thyroid replacement therapy may be required due to resulting hypothyroidism following surgery * 


Anti-thyroid Drug (ATD) pre-treatment should be used to create a euthyroid state prior to thyroid % 
surgery 
Beta-blockers may be used short-term until a euthyroid state is achieved prior to surgery X 


Marks for this submission: 1.00/1.00. 
TOPIC: Thyroid Disorders 


LEARNING OBJECTIVE: 
To understand the clinical considerations associated with thyroid surgery. 


BACKGROUND: 


The non-pharmacological treatment of thyrotoxicosis is the surgical removal of thyroid nodules, goitre, or 
the entire gland (i.e., thyroidectomy). This can induce hypothyroidism, and patients may require exogenous 
thyroid supplementation (this is usually lifelong). Whenever possible, patients should be rendered euthyroid 
before surgery with pre-treatment consisting of antithyroid drugs, iodine, or beta blockers. 


RATIONALE: 
Correct Answer: 


* Anti-thyroid Drug (ATD) therapy is not needed after thyroid surgery - Anti-thyroid Drug (ATD) 
therapy is not needed after thyroid surgery. 


Incorrect Answers: 
+ Thyroid replacement therapy may be required due to resulting hypothyroidism following surgery - 


Thyroid surgery will induce hypothyroidism, and patients may need lifelong supplementation with 
levothyroxine. 


Anti-thyroid Drug (ATD) pre-treatment should be used to create a euthyroid state prior to thyroid 
surgery - Whenever possible, patients should be rendered euthyroid before surgery with a pre- 
treatment of antithyroid drugs, iodine, or beta blockers. 


Beta-blockers may be used short-term until a euthyroid state is achieved prior to surgery - Beta- 
blockers can be used in the symptomatic management of thyrotoxicosis to improve daily functioning 
and fatigue, in addition to returning the heart rate to normal within 4 weeks of therapy. 


TAKEAWAY/KEY POINTS: 


Prior to thyroidectomy patients should be rendered euthyroid with a pre-treatment of antithyroid drugs. This 
surgery will induce hypothyroidism and patients may need lifelong supplementation with levothyroxine. 


REFERENCE: 


[1] Lochnan H. Thyroid Disorders In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacist 
Association. https://myrxtx.ca. 


The correct answer is: Anti-thyroid drugs (ATDs) must be initiated at lower doses following surgery and 
continued lifelong 


GS is a 77-year-old female who was just diagnosed with Graves Disease. She is experiencing 
symptoms such as tachycardia (heart rate = 110 BPM), hyperreflexia, fine hand tremors, heat 
intolerance, and hair thinning. Her Thyroid Stimulating Hormone (TSH) level is found to be 0.2 mlU/L 
(normal Range = 0.5 - 4.7 mlU/L). Her patient profile is below: 


Medical Conditions: 


ease - new diagnosis 
emia x 15 years 
* Chronic renal insufficiency (CrCl ~40 mL/min) x 3 years 


Medications: 
* Ezetimibe 10 mg PO daily 


Which of the following is the most appropriate recommendation for GS? 


Select one: 
Initiate Propylthiouracil (PTU) until GS' TSH level is within range * 
Lifelong treatment with Anti-Thyroid Drug (ATD) therapy is required for GS X% 


Surgical removal of the thyroid gland is the safest and most effective for GS given her age and x 
comorbidities 

Initiate v A 4 

Methimazole Rose Wang (ID: 113212) this answer is correct. Methimazole (MMI) is the first- 
(MM) until GS' line Anti-Thyroid Drug (ATD) in all patients except pregnant women in the first 
TSH level is trimester. Beta-blockers (e.g. propranolol) are also recommended in all patients 


within range with symptoms of hyperthyroidism, especially in the elderly, those with a resting 


E heart rate of > 90 beats per minute, or those with concomitant cardiovascular 
o disease for symptomatic management of thyrotoxicosis within the first 4 weeks of 
4 weeks ar 


Marks for this submission: 1.00/1.00. 
TOPIC: Thyroid disorders 


LEARNING OBJECTIVE: 
To understand the management of thyrotoxicosis with Anti-Thyroid Drug (ATD) and beta-blockers. 


BACKGROUND: 


In addition to surgery, there are two modalities for treating thyrotoxicosis: the Anti-Thyroid Drugs (ATDs) 
(methimazole [MMI] and propylthiouracil [PTU]) and thyroid ablation using Radioactive lodine (RAI) therapy. 


ATDs pose a good option for patients who wish to avoid surgical procedures or exposure to radioactive 
iodine. Both PTU and MMI inhibit iodine incorporation into tyrosine residues in thyroglobulin, however PTU 
also inhibits the peripheral conversion of T4 to T3. They can cause a number of side effects including 
gastrointestinal effects (nausea and vomiting), pruritus, arthralgia, and rash. While rare, more severe side 
effects can occur including hepatotoxicity (usually within 90 days), agranulocytosis (usually within 120 days), 
and vasculitis (with chronic use). Hepatotoxicity is more common and usually more severe with PTU. Thus, 
MMI is considered to be the first-line ATD in all patients except pregnant women in the first trimester and 
potentially those in thyroid storm. In addition to a lower risk of hepatotoxicity, MMI is the preferred choice 
because it has a faster time to reaching euthyroid state, has once-daily dosing, and does not affect the 
efficacy of subsequent radioactive iodine therapy. Patients should stop taking ATDs if they experience fever, 
jaundice, or a rash during therapy. PTU and MMI can affect INR, thus it is important to continue to monitor 
INR for patients on warfarin. 


While reports vary, it is estimated that ATDs are successful in achieving remission in approximately 20-60% of 
patients. Therapy should be continued for 12-18 months and then discontinued if TSH and TRAb levels are 
within range. Those with persistent thyrotoxicosis after 12-18 months of ATD therapy can consider surgical 
options, RAI, or extended ATD therapy. It should be noted that, unlike surgery and RAI, ATD therapy does not 
generally carry a risk of inducing hypothyroidism. ATDs may also be used to achieve euthyroid status in 
patients with pending RAI or surgery. 


Beta-blockers can be used in symptomatic management of thyrotoxicosis as they improve daily functioning, 
and fatigue, in addition to returning the heart rate to normal within 4 weeks of therapy. They are 
recommended in all patients with symptoms of hyperthyroidism, especially in the elderly, those with a resting 
heart rate of > 90 beats per minute, or those with concomitant cardiovascular disease (e.g. arrhythmias, 
coronary artery disease, heart failure). Propranolol is the beta-blocker with the most evidence for its use in 
hyperthyroidism but others may be used as well. Doses above 160 mg/day may block the conversion of T4 to 
T3. In addition, propranolol is a nonselective beta blocker. Therefore, consider avoiding its use in those with 
asthma, Chronic Obstructive Pulmonary Disease (COPD), and peripheral vascular disease; instead, consider 
cardio-selective beta-blockers such as metoprolol, bisoprolol, and carvedilol. 


RATIONALE: 


Correct Answer: 


e Initiate Methimazole (MMI) until GS' TSH level is within range and initiate propranolol for 4 weeks - 
Methimazole (MMI) is the first-line Anti-Thyroid Drug (ATD) in all patients except pregnant women in 
the first trimester. Beta-blockers (eg. propranolol) are also recommended in all patients with 
symptoms of hyperthyroidism, especially in the elderly, those with a resting heart rate of > 90 beats 
per minute, or those with concomitant cardiovascular disease for symptomatic management of 
thyrotoxicosis within the first 4 weeks of therapy. 


Question #: 8 


1D: 52214 


Corect 


œ Initiate Propylthiouracil (PTU) until GS' TSH level is within range - Methimazole (MMI) is the first-line 
Anti-Thyroid Drug (ATD) in all patients except pregnant women in the first trimester. 


* Lifelong treatment with Anti-Thyroid Drug (ATD) therapy is required for GS - Anti-Thyroid Drug 
(ATD) therapy is typically continued for 12-18 months and then discontinued if TSH levels are within 
range. 


* Surgical removal of the thyroid gland is the safest and most effective for GS given her age and 
comorbidities - Surgical removal of the thyroid gland is not the first-line option for the treatment of 
Graves disease. 


TAKEAWAY/KEY POINTS: 


Thyrotoxicosis may be treated with surgery, the Anti-Thyroid Drugs (ATDs) (methimazole [MMI] and 
propylthiouracil [PTU)), or thyroid ablation using Radioactive lodine (RAI) therapy. MMI is considered to be 
the first-line ATD in all patients except pregnant women in the first trimester, whereas PTU and surgery are 
reserved for those with persistent thyrotoxicosis after an adequate trial of ATD therapy. Beta-blockers (e.g. 
propranolol) are recommended in all patients with symptoms of hyperthyroidism, especially in the elderly, 
those with a resting heart rate of > 90 beats per minute, or those with concomitant cardiovascular disease for 
symptomatic management of thyrotoxicosis within the first 4 weeks of therapy. 


REFERENCE: 
[1] Lochnan H. Thyroid Disorders In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacist 
Association. https://myrtx.ca. 


The correct answer is: Initiate Methimazole (MMI) until GS' TSH level is within range and initiate propranolol 
for 4 weeks 


THE NEXT 2 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


JRis a 30-year-old female who visits your clinic immediately after she received a positive pregnancy 
test. She was diagnosed with hypothyroidism five years ago, for which she takes levothyroxine 112 
mcg PO daily. JR has no other medical conditions, and she has allergies to penicillin and 
sulfamethoxazole, which both result in a rash. 


Which of the following recommendations is appropriate for JR regarding her thyroid replacement therapy? 


Select one: 


Decrease her levothyroxine dose by 2 tablets per week, weekly until completely tapered off ¥ 


Increase her v 3 
weekly Rose Wang (ID:113212) this answer is correct. Women already on 
levothyroxine levothyroxine supplementation prior to conception are advised to increase 


dose by 2 tablets their dose by two extra tablets a week immediately upon discovering a positive 
AAO pregnancy test and TSH should be monitored 4 weeks later. 
A blood test is always required prior to adjusting the dose of levothyroxine % 


A dose change is not necessary unless JR begins to experience symptoms of hyper- or 
hypothyroidism during her pregnancy 


{Correct 
Marks for this submission: 1.00/1.00. 
TOPIC: Thyroid disorders 


LEARNING OBJECTIVE: 


To understand hypothyroidism in pregnancy. 


BACKGROUND: 


Hypothyroidism during pregnancy can lead to various complications, including miscarriage, infertility, and 
lower child intelligence scores. If thyroid supplementation is necessary, levothyroxine is the preferred drug. 
Thyroid hormone requirements may increase by as much as 30% or more during pregnancy. Women already 
on levothyroxine supplementation before conception are advised to increase their dose by two extra tablets 
per week immediately upon discovering a positive pregnancy test, and TSH levels should be monitored 4-6 
weeks post dose adjustments. Additional adjustments to TH requirements may be necessary as the 
pregnancy progresses. 


RATIONALE: 
Correct Answer: 
* Increase her weekly levothyroxine dose by 2 tablets starting now - Women already on levothyroxine 


supplementation prior to conception are advised to increase their dose by two extra tablets a week 
immediately upon discovering a positive pregnancy test and TSH should be monitored 4 weeks later. 


Incorrect Answers: 


Question #: 9 


1D: 52215 
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A blood test is always required prior to adjusting the dose of levothyroxine - Women already on 
levothyroxine supplementation prior to conception are advised to increase their dose by two extra 
tablets a week immediately upon discovering a positive pregnancy test and TSH should be monitored 
4 weeks later. 


A dose change is not necessary unless JR begins to experience symptoms of hyper- or 
hypothyroidism during her pregnancy - Thyroid hormone requirements may increase by as much as 
30% or more during pregnancy; women already on levothyroxine supplementation prior to conception 
are advised to increase their dose by two extra tablets a week immediately upon discovering a positive 
pregnancy test. 


TAKEAWAY/KEY POINTS: 


Women already on levothyroxine supplementation before conception are advised to increase their dose by 
two extra tablets a week immediately upon discovering a positive pregnancy test and TSH should be 
monitored 4 weeks later. 


REFERENCE: 


[1] Lochnan H. Thyroid Disorders In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacist 
Association. https://myrxtx.ca. 


The correct answer is: Increase her weekly levothyroxine dose by 2 tablets starting now 


JR has been well-managed on an appropriate dose of levothyroxine for the remainder of her 
pregnancy, and nine months later, she has given birth to a healthy baby girl. She would like to 
breastfeed her daughter and would like to know how her levothyroxine therapy should be managed 
while breastfeeding. 


What is the best recommendation for JR? 


Select one: 
Return JR's levothyroxine v s 
dose to the pre- Rose Wang (1D:113212) this answer is correct. In the postpartum 
pregnancy dose now that period, thyroid hormone requirements are expected to return to pre- 
she is no longer pregnancy levels. Hypothyroidism should be managed in 
peso breastfeeding women the same as in non-breastfeeding women. 


Continue the levothyroxine dose taken during pregnancy since JR's body has become accustomed * 
toit 


Switch JR from levothyroxine to Methimazole (MMI) because it is a safer treatment option while  % 
breastfeeding 


Increase the daily dose of levothyroxine by 10% due to the increased hormonal demands associated % 
with breastfeeding 


Marks for this submission: 1.00/1.00. 
TOPIC: Thyroid disorders 


LEARNING OBJECTIVE: 
To understand hypothyroidism in breastfeeding. 


BACKGROUND: 


During the postpartum period, thyroid hormone requirements are anticipated to return to pre-pregnancy 
levels. Hypothyroidism can have adverse effects on lactation and the breastfeeding mother. and as such, it 
should be treated. Levothyroxine is transmitted to the infant through breast milk, but in very low 
concentrations, making it considered generally safe to use. The management of hypothyroidism in 
breastfeeding women should follow the same guidelines as for non-breastfeeding women. 


RATIONALE: 
Correct Answer: 


* Return JR's levothyroxine dose to the pre-pregnancy dose now that she is no longer pregnant - In 
the postpartum period, thyroid hormone requirements are expected to return to pre-pregnancy levels. 
Hypothyroidism should be managed in breastfeeding women the same as in non-breastfeeding 
women. 


Incorrect Answers: 


* Continue the levothyroxine dose taken during pregnancy since JR's body has become accustomed 
to it - Thyroid hormone requirements are increased during pregnancy, not breastfeeding. 
Hypothyroidism should be managed in breastfeeding women the same as in non-breastfeeding 
women. 


Switch JR from levothyroxine to Methimazole (MMI) because it is a safer treatment option while 
breastfeeding - MMI is indicated to treat hyperthyroidism, not hypothyroidism. Levothyroxine is safe 
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* Increase the daily dose of levothyroxine by 10% due to the increased hormonal demands associated 
with breastfeeding - Thyroid hormone requirements are increased during pregnancy, not 
breastfeeding. An increased levothyroxine dose is likely to result in over-replacement of the thyroid 
hormone. 


TAKEAWAY/KEY POINTS: 


Thyroid hormone requirements rise in pregnancy, not breastfeeding. Hypothyroidism in breastfeeding 
women is managed the same as in non-breastfeeding women. 


REFERENCE: 


[1] Lochnan H. Thyroid Disorders In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacist 
Association. https://myrxtx.ca. 


The correct answer is: Return JR's levothyroxine dose to the pre-pregnancy dose now that she is no longer 
pregnant 


Which of the following statements about Euthyroid Sick Syndrome is correct? 


Select one: 


Euthyroid sick syndrome is treated with exogenous thyroid hormone * 


Euthyroid sick syndrome maybe v 

AEO AA E E Rose Wang (ID:113212) this answer is correct. Thyroid 

n A, Stimulating Hormone (TSH) is very sensitive to change and 
jj 5 can fluctuate during acute stress (e.g. starvation, acute 


and acute illness 
infection, and acute illness). 


Patients with euthyroid sick syndrome present with symptoms of a thyroid disorder but normal% 
thyroid function lab values 


Blood work is not routinely used to monitor euthyroid sick syndrome * 


Marks for this submission: 1.00/1.00. 
TOPIC: Thyroid disorders 


LEARNING OBJECTIVE: 


To understand the characteristics of euthyroid sick syndrome. 


BACKGROUND: 


Euthyroid Sick Syndrome is also referred to as Non-Thyroid Illness. Thyroid Stimulating Hormone (TSH) is 
very sensitive to change and can fluctuate during acute stress (e.g. starvation, acute infection, and acute 
illness). During these instances, thyroid function lab values may falsely suggest thyroid dysfunction (ie., 
increased/decreased TSH, decreased free T3, decreased (or normal) total 14, and/or decreased (or normal) 
free T4). However, these patients do not actually have an issue with their thyroid gland and therefore do not 
require thyroid supplementation. Suggest retesting thyroid levels at least 4 weeks after the underlying 
condition has resolved; it can take 4-6 weeks before levels normalize. In practice, it is important to take into 
account the patient's medical conditions when reviewing lab values. 


RATIONALE: 
Correct Answer: 
* Euthyroid sick syndrome may be triggered in times of acute stress such as starvation, acute 


infection, and acute illness - Thyroid Stimulating Hormone (TSH) is very sensitive to change and can 
fluctuate during acute stress (e. starvation, acute infection, and acute illness). 


Incorrect Answers: 


* Euthyroid sick syndrome is treated with exogenous thyroid hormone - Patients with euthyroid sick 
syndrome should not be given exogenous thyroid because they do not actually have an issue with 
their thyroid gland. 


Patients with euthyroid sick syndrome present with symptoms of a thyroid disorder but normal 
thyroid function lab values - Patients with euthyroid sick syndrome present with abnormal lab values 
but do not actually have an issue with their thyroid gland. 


Blood work is not routinely used to monitor euthyroid sick syndrome - It is suggested to retest 
thyroid levels at least 4 weeks after the underlying condition has resolved; it can take 4-6 weeks before 
levels normalize. 


TAKEAWAY/KEY POINTS: 


Euthyroid Sick Syndrome (Non-Thyroid Illness) is a condition in which thyroid function lab values falsely 
suggest thyroid dysfunction in patients who do not actually have an issue with their thyroid gland and 
therefore do not require thyroid supplementation. This Syndrome is triggered by Thyroid Stimulating 
Hormone (TSH) fluctuations during acute stress (e.g,, starvation, acute infection, and acute illness) and should 
resolve 4-6 weeks after the underlying condition has resolved. 


REFERENCE: 


anadian Pharmacist 


[1] Lochnan H. Thyroid Disorders In: Compendium of Therapeutic Choices. Ottawa, O! 
Association. https://myrxtx.ca. 

The correct answer is: Euthyroid sick syndrome may be triggered in times of acute stress such as starvation, 
acute infection, and acute illness 
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